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(54) PYRIMIDINE DERIVATIVE AND ITS PREPARATION 

(57)Abstract: 

PURPOSE: To prepare N-phenyl-2-pyrimidine-amine *V-/^ 
derivatives which have tumor inhibitory activity and are « iv-f>-^ 

useful for treating tumors in warm-blooded animals including /~\ ' 

human beings. V- / \ 

CONSTITUTION: The derivatives are compounds 
represented by formula I [wherein: R1 is a 4-pyrazinyl, 1- 

methyl-IH-pyrrolyl or amino- or amino-lower alkyi- ~^ > -c (»X} - (ys . -r,, u 

substituted phenyl group, or the like; each of R2 and R3 is H 

or a lower alkyI group; and each of one or two of R4 to R8 is \ 

N02, an F-substituted lower alkoxy group or a group 

represented by formula II (R9 is H or a lower alky! group; X *'*V_^» " 

is 0, S, NH, a hydroxyimino group, or the like; Y is 0 or NH; ({"C ' 

(n) is 0 or 1; and RIO is an aliphatic group having carbon ' 

atoms of >5 aromatic group, alicyclic group, or the like), and «, 

each of the other groups is H, a lower alkyI or lower alkanoyi > -{ 

group, GF3, OH, or the like], such as N-(3- nitrophenyl)-4- J^ xJ^'*' w 

(3-pyridine)-2-pyrimidine-amine. Such a compound y./^«» 

represented by the formula I is prepared by reacting a "C* « 

compound represented by formula III (wherein each of R1 1 

and R12 is a lower alkyI group) or its salt with a compound represented by formula IV or its salt and 
thereafter, removing protecting groups which are optionally present in the reaction product 
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T^^ Lfc 1 H— r >- K i; /Wfc L < W: 1 H— r 5 y 1/ y 
-N (Rg ) -c (=X) - (Y) 

^rLT^tJWSR, . Rg , R^ , R^ ^^utR^ (i^^ 

[f»*3S2] SR^ , Rs , Re , R^ XUtRg ©5 
n;5S0XHl-efe?), ■ebrRjo;SS/>/i<it5firo^ 



R2 ^lotRg mn^tim^zmi:Lx^mx}mmr 

-Rio (II) 

^rUT^fJOSR^ , Rs . Re . R7 iiW'Ra 

M*^ 1 \ct&mco^ I ©fk^f^X t 1 
If«*3l3l Rj ;«S4-K-7i^-/K 1 

H-t°ny/K r?y-tL<f4r5y-fiiKr/pi^yp 
-K«{b7a:=/^ Cc:r-c#<;r^;^(c*3(t5r5ystt 
Tm-Vhi,f}\ 1 1 L < 2 jgcoiSiKr J; t) 

^i^iCT^-g- Lfc 1 H-^ V K y /I- 1 L < (4 1 H-^ 

?^^yy/p-efc57)\ x\m(ommmi-\z.xm'^\.. i. 

g^ft$^^-c^^^£^^, *g»fc L< itj&mr/u^/ummt 
t-y t?/i^-cfo(3, 

R2 &r>*R3 ^s^n-etL^v^ic;as:LT*^xtt^s^r 
SR4 . R5 . Rg . R7 RV^Rs »5*5COlXtt2f@ 
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y, f-iyi^^^K fnyi;=;vtL< 

t\ y,\tmLT;vi]j^,v^ hy 7/V:tnyf^/K fc K 
t'^^ri^. fi«ir/U=.^->, (SiKr^PAy^yW;^-:^-^^ ^^ 
ny^-, T5y. ffi«Sr/Wdr/urSy. t^-ffiigJT/V-:;^ 

^"'T^y, ffi;iKr/u;<7y^/uT5y, ^i^y^f/ur? 

»*3S 1 (c:|H«®^ I (75ft:^!fe, Xf^w.v^ < t 1 <bo 

R2 St>'R3 dS^tL^-tt^^-CfoO. 
R4 ^^*^X(4iSiKryVdr/u-e&i9, 

Re 2ii5*Jg-Cfc!9. 



Rg (4*^-efc t) , 

niiorfeij, ^rLTRjott, 5 - 2 2 

1 i^lH«coS: I Ofb-g-ife, X(4'>^t < i: t n@o 

R2 S0«R3 ;65^ti-?H7k^-p& , 

Re ;i»*^-efei9. 
Rg ii*^-CfcD> 

Riof*^^S^T^^Lfcify-;;/K *gm-efe5;s.x 

iKr /P^/W t t < (4 4 - y 7 y f-yW 

W*^ 1 iri5«cD5t 1 coft:^;feXf4'>/jr < 1 1 1 f@co« 
& 

[»*«7i R^ sutR^ ti^fi^'nmxhi,f}\ 

8 ] R , i^-e^^ Lfc t° y v^/PT-fc 

R2 . R3 . R4 . R5 SO'Re A^th^tlT^mXh 
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1 iii2«co^ I <Djt^mx\t^<Dm^e^izffm^ 

lm^m9] N- (3-^ Fp:7^-,p) _4_ (3 

(4-^nn-«:/i/^yL^r§ K) -4- 

(3-tfy i^/p) -2-f y ^'i^^^-r^v, n- (3 

^^y-f/V'T? K-7:r=;/P) -4- (a-fy,;; 

/W) -2-k°y ^iJy-T^y, N- C3- (2-!^y 
i^/u) */^JKdrf-5 K-7;E^yu] -4- (3-^^^; 
/V) -2-ify $i;>-r$i., N- C3- (3-tfy 

-2-f y 5i^y-r5>, N- [3- (4-t-y 

-J/^) ^/I'Jjfdrf-? K-7a:c:^yU] -4- ( 3 - t° y 
,1.) _2-t=y 5i;y_T5i-. N- (3-^>^7/P 
— i^-^-f/t-r ^ K-:?^^/!.) -4- (3-t°y 
i^/l-) -2-t'y$i;^-T$:/. N- (3- (2-^ 

/^^df■>>-^yy^^^■^^ K) y:r.=.j]^) -4- o- 
t»yi;,^) -2-t"y5-:;>-r5v. n- (3-n- 
^^■^/^/i-ri}f-yx.=.^u) -4- (3-fyi? 

~2^if!) ii^y^r^y. N- (3-::ihn-7 
-4- ( 2 - y i^/u) _2-t'y 

N- (3-=:.h'Pi-y:r.=.j\.) -4- (4-fy 
-2-fy 5>:?^.-T?>, N- [3- (2-y 
K) -4- (3- 

fyi;/^) -2-t'y si^i.-r?^. n- [3- (4 

- (4-i^rj—<yV4^^r^ K) -y^n^/u] -4 

- (3-t•yt;;^) -2-t°y 5i;:/-r5>^, n- 

C3- (2 -9^31^/1.;^ j.-) _:7^-/p] _ 

4- (3-t•yv'/^) -2-\i'v ^i^y-r^y. n- 

(3-->^'D-^dei//U;^yU,J^drf-5 K-7:n=/W) -4 

- (3-t•yi;;^) -2-t°y $iJ^-r$^, n- 

[3- (4-/f-;u~^yy4yi.r^}f) 

-4- (3-t°yv'/p) -2-f y ^i;>i^-r5>', n 

- (3- (4-^'np^>i/^yi.7-5 K) 

-4- (4-evi>/u) -2-t°y ^i^i^-r^y, n 

- {3- (4- (4-^'9^/U- — < 



>-v-r/i^r5 K] -73:-/!^} - 4- (3-e°y 
-2-t°y 5v5^-T^ N- (5— ^yl/^/^r^ 
}f-2-;^^^U-y:r.=.jU) -4- O-fc-yv^/p) - 

2-e°y 5i;>-T$>'. N- {5- [4- (4-^5^ 

^^-t^^^i^y-yg^/k) — <>'y^7WT? K} -2- 
-4- ( 3 - t:" y i^/v-) _2-t°y 
S.i^>--TS,y^ N- (5- (4-^^/^-^>-y^/^ 

K) -2-;t'f-/uyx.=./u:j -4- (3-fyi? 
/w) -2-ify $i;>-r5v, N- [5- (2-:h7 

K) -2-p(^/l.-7:i:^yv3 -4- (3- 

l^yi>/^) -2-t'y 5i?:^-T^v, N- [5- (4 

-^^nn-^>.y^,V7.5 jj) - 2-p(f^/W-7a:;:i 

M -4- O-fy -2 -t-y ^i^^-T-? 
N- f5- (2-^ h^-y-^yv^/vrs. h')' - 

2-^^;V-y:^-;V] -4- (3_e-y-;>,^) _2_ 
t°y ^t^^—T^y, N- {3-V^)y,viru-^ 

-4- (3-t°y-:^/w) -2-tfy$i^ 

^-T^^, N- (3- (1, 1, 2, 2-xh77yk 

*n-^h=¥->] -7:^^/1^) -4- {3-fyi;/i.) 

-2-fc-y -v^y-T^y. N- (3-^hP-5-y 
'J-^i'-y -4- ( 3 - f y i^/u) -2-fy5 
i^^-r^^'. N- (3-= hP-5- 1>/V7/W^n^ 
^/I— -4- (3-fc'yi;'/U) -2-\iV% 
Py-T^y^ N- (3-= hn-73:=./W) -4- 
(N-:^=^i^K-3-f y _2-tfy ^i^i^-T- 

N- (3— -i^-y^'/i.-r s: K-5-^f-/u— 7 

^=,,\.) _4_ (N-3fdr->K-3-h-y -2- 

1^ y 5 py-T % y, ^jJ'M^k, t i mnmmmk 

m^m 1 1 ] mm\cn \^x^wmj^m\cm^^ 

1 ~ 9 c0VN-:5tL;J^ 1 m\mm<0^ I co{k^ifeX(i'> 
[fS*5S 1 2 ] fS^^s 1 idiBigcost: I <Dit-B-¥oXWP 

nismxh-^x : 

a) Silll ©fb^a-^i 

[<b2l 
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'ox'h'o. i ©still ©fk^#;(^*5VNr#&Lrv>5'B- 



(HI) 



[ft 3] 



OV) 



(^f, smmimmLtzm^xh^. 



b) SR^ , Rg , Rg , R^ RXfR^ , . ^ 




^Ri3. Ri4. Ri5. R^6StJ'Rl7^i^t^m^^^(i?s 

HO-C (=X) - (Y) „ -R,„ (VI) 
#»-f5HO-C (=X) S^^O (4£>®/£e.ff«M 



(V) 



Kft^^^. &:^^X^^LX\.^^iS:^(Om&^^*i-^ 

>vxM. ^LT^£DfifiogiftSSut|e^;jsfris('^^ 

;^)Sa) ~c) ©v^'^tl;«^w<t^5^#f,;f^5^I cDfb-g-ife 
lO 0 0 1 ] *^b;3I1N -7:^^/1.- 2 -b°y X'Jv- 
[0 0 0 2] ^mim^l<DN-7:n^jU-2-i^}) 
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^')>^s r 5 y - <b L < (ir ? y -mcr ivi^iv-mm. 

-N (Rg ) -c (=X) - (Y) 

^/Xfio-iSijr/wdf/i— t: KDdfW5;y-e 

-CfeS] -r'*5i9. ^LT^lpcOSR^ , Rg , Rg , R 

H^T^fc^Tj^xttjesffc L< ftr/i^df/Wkr $ y, y-: 

^ryi^*y^/K 1^ y jgHf^ 
(tt, T/u=3f/ufbt L<iir>>/wt:T$y-es>5^\ xti 

[0 0 0 3] l-p<g^y^-lH-t•^yyws»*L<(i 

1 -:f-1',V- 1 H-f^/^-2 -^'/UXttl - ^g^/W- 
[0 0 0 4] r 5 y -xttr 5 y -fg^jr/L^^/P-a^^ 
fb7:n:^/i.R^ -e^oT. #^^--;^ij:fc(t-5r5ya*s 

L < fi^ y - 1 L < tti>-fiiKr/w=^/i.r 5 y , 
x.tfv'y^/Pr^y-cfco. ^LTr$y-iSi8sr/vdr 
/^«fi«5r/^:^y^^^^•(3:$f*t<^4«|^^C^ -C3 T/k 

[0 0 0 5] SMStW^^^i^i^i^ri^^LTlH-^^ 
Ky /Ki 1 H-^ > K-/^- 2 -</U3JH 1 H-^ > K 



^xTv^i^cv^, *a«it L< laig^ryu-^/i^B^itt-y 

^^T?*)"?, R3 RXfR^ «^tLm^^^(c?SiL-t7K^ 
XiS<iiKT/P=3r/>T$) "9 . SR^ , R5 , R^ , R^ & 

. -Rio (II) 

[0 0 0 6] m.mw^\cx'i^^Lit^mkx\t'&mr 

*L<il*fi^02-, 4-tL<(i$f4L<(a3-lf 
y^^VK ^JX-iiS-yy iJ/K 2-p(^yV-3-fc-y 
/i-Xtt4-y^/i.-3-ify>:^yi.-fS>5o K^i^J;*)^ 
^/S-7-icTg^fe$t^fctf y i^/Kiif y i^>N-:^:^'>K 

BP*,, N-sf-dri^K-eyi^/w-efeS, 
[0 0 0 7] 7/U4-PiS«i{lilSiKryi'3 />/^< 

«ir>'l'=idf-i^, |> y 7;P;^ny hif-->3j(i 1 ^ 1_ 

2, 2— r h57/U;tn-^ hdf-tx-c-fc^^ 

[0 0 0 8] X;J5^:¥y. =f-ir. ^sy, °N-ffii®T/w 

^/i--^$y. t K^^w^;yx^^o-ffi^T/^:^y^ 

-t KDdr->-f 5y-C&5i:t, SC = XttW±?))iic 
fcl'^'C^tl-m, SC = 0, C = S, C = N-H, C = 
N-{g^7-/Vdr/K C=N-OHXttC = N-0-(gii 

[0 0 0 9] n«0. fiPt>SYtt#SL/j:V>ii;45ifS 

[0 0 10] Yj)5#^E-f5i^, SNH-C&Srt^S^ 

[0011] *^§g#ro«5ffll::*3(t5 r^giKj t£Zm 

[0 0 12] iSMT/P^^r/PR, , R2 , R3 StKRg il 
[0 0 13] its 

tf4l 0<gJ;t9#<co^^Jli^^;t$-f, ^LTind 
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»Xf4t Kndrv—, T ^ / - L < (1 4 ^yp- h" 

SU(ctt2 0<B*-c, ^L-c*fci|f!gijj::(4i offl^-e©^ 

i??§&u«fiiEg-i isrms 1 ~ 3 i^n^'rxiu^ 

3ii±2-, 3-iL<tt4-fc° y i^/W-^fcs^j., 

JEt L < (i dS^Sf feoT, «SJ;t« 1 X(4 2 j@ro-<>' 

[0 0 14] a:-TyWlit Knd{V'>(4iffSL<(*{SiSr 
)V::x^-yXhi, ^^r/Wt:fc KndrVIl, ^f*b<l4 

^jx^a^'^, %m-5L\m\z.y y%\,\^<^wm 
[0015] T/wdr/Hbr 5 / \m7L\f.m.r!v^)vr 

So 

[0 0 16] ^^y-M^i3)vMi!ri/\%i!^7L\'i.im.r>i'^ 

[0 0 17] S^fli7a:^/PS(4 5f@ST'C0gm£> 



n-7:n:=./K 2-*/W1^>>'-7:n=yK 2 - ;^ b :^ 

1 0 0 1 8 ] 5^; I ©fl:^#j(;:*3it5ig?l^figi£i*, 

i^>-i:<7>. 3$^#^*/i./1<vSg, MxLfm&#^. 2-7 

^>'-fcU<(42-t KDd^^>-n:^/>.-;;^,v.;},^gg^ 
[0 0 19] SRio(-*iV^T^ttS, ^J^«iiil*/k;}< 

hb<ithv- (2-t -r^y, X 

1 0 0 2 0 1 m&Rxj'mM^m<Dm^^^i-z^ i coft 

[00 2 1] *«lX«ttSiOS6<3(DfcfeiCtt, ^rai^t 
10 0 2 2] SSUi^Ht^cDigcDJ^ffi (^fB1#:tLT?iJ 
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ism. mmRx^i^it. ^mcyt^i-^yRxmm&mm 

it 9 a Kdr•:^— ¥ c (oss^ffittoKKtc J; o 
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^^^'K^-r-^CWnrnm-i.. D. F a b r o P>*A r 
ch. Biochem. Biophys. 2 3 9 , 1 0 

2-1 1 1 (1 9 8 5) 0;^&(Cj:i9^^Lfc; -(D^ 
»t*JV^T, S:i cD^t:^tl(4^^0. l~10;,mol/y 
V h/V, memo. 0 5~5 /imol / y h/K»J; 5?^^ 

OD..6 (ISK) -OD„ 



^ y/N"^' Wdr-^— ^ c ^ > fc 0 
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W^R.rmMf%>&mb\.x. -^LrHtitTTP-A 

[0 0 2 9] M!HLfc^'y/^'^R:^•f— |fc(CS(St-pi 

»^13ffl^::s-c!^^rK(r^igt•t jsai^. r., su^Rg 

P-~<fco 5% (v/v) coi&ili^iia^ 

2 0>t.-e^>dr^^-M^^, -^^^ (1 0 0 0-1 5 
00» Sr9 65t-r>r^ni?^'^.-.^^-,.,^^L, -e 

row, V K D -;PJ:g##,(l/>fj; < ^ 4 "^f 
^>dea.-<— >g>^, i(Z)«^3. 3% (g/v) 

b-CO. 0 5% (fil:/'^*) (07k14^f^u>'7'/w-^ 

fS-e^feu/c„ --m-^. io^fe?se^3% (g/v) CO 

^ttm-t^^'^!SS (OD) *6 6 5niiiT3taft (T i 
tertek m u 1 t i s k a n ) ^Srffll/^TalJ^ L 

^m^xmMLtc. 
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1. 0. X>)mcO. 0 1-0. 1 Mmol /y y h/KO 
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»t-So ^^*B«Sic:*31j-5PDGF U-fey;?-^ni^V 
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er Research 5 2 , 5353-5358 

(1 9 9 2) i^mm<o:^mtmmi-?>^:^y^^yyxiy 

y^i^X^^^Lito r(Ofit«^(c*J^^r. BALB/ 
c 5';^i8Bja{c*5(t§ y K^MfbP D G F - 

0 0 5~5 ^imol /y h/l^, i|#(CO. 0 1-1. 0. 

tLXi:'omato. 0 1-0. 1 /imol /y h/u© 

Ig^r- P D G F Uir 7'^' -(7?^ p ^dr-:h— 

W-tZo 1. 0 Atmol /y y h/l.^£i-f(Oi|g-e, ^»;i>5 

fb-a-t!ilPDGF-fe#tt«^, fiP*>BALB/c 

3 T 3 v 'y::^(Dmmmmmmw-r^. 

[0 0 3 6] ±EL^v-a b I -^xi ^yy^-f^^a) 
Ra*(±N. Lydonb*. Oncogene Res 
earch _5, 161-173 (1 9 9 0) ^tU? J. 
F. Ge i s s I e r e>*. Cane e r Re s ea 
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CVa ~Tyi?:i-Tyi^>nRn [y^^P] -A 

TP^fflV^So 

[ 0 0 3 7 ] |B« Lfc#tt(C«-5t , ^ I CDft:-g-ife(iffi 



mmi:iM-t^mmtLxhfmx^?,, z^ibit-^yy^ 

^<^mwiat^i$-t^mB(Dmicii\^xmcm^v^ 

[0 0 3 8] 3S: I ©^t;-g-#((iJE:roffi(7){b^g5j£^ 
^J»iJ;5ft*!ijlic*3(t5jijFftt (^/wf^^^jiftt) 

[0 0 3 9]SR4, R5 . Re . Rr&t^R8»5fe 

rrr-^, R9 iii:^mxai&mr/u^/uxh<o, xit:t 

■C$>i9. YijmmXitmNHXh*). nttOXitlXh 
'?:L.-CRio'4S'>/j;< ifc5f@(7JK^if.:f^;t.t5|| 

S, X'h6mxi:>>0. 'tLxm<0<DmR^ , R5 , 

Re . R7 ^^Rs *^tti^timHzm±LX7S^m-^i, 
^»^xh^i)^xitmm-hL<}trjv^/u'(trK 

f-<7i^=/K tf-iyi?=/K lfnyi;=/wfeL< 

[0 0 4 0] #(^R, ?554-t°7i^-/W. l-pif-zu- 
1 L< tt2j@W{SiKT/W^/PS(i J; 
^^iS^li T^^ Lfc 1 H-^- K y L < 1 H- 

^'^^j/yyi.-efcs^N xttSSt<^^m^(c-c^-g-L, 

^bf yi>/u-T?fef), R^ &UR^ A^^'tti^tim^zmA 
LX:^mx}ti&m.r/v^/ux'h^ . SR4 , , 
Re. R7 ^t^Rs t©lXii2fB«S;4s^tL-eti 

\mm(D^u<Dmxh^ izzx. n^^ximm 
ryudr/i— ^ 5 y. t KndrW^yxdo-igiKr/i' 



T^^/^^^^^ XttStri2©ii»3 tig^^$tLrv^5) , 30 

(-^^. ^^StJ<«!Ejlt J; y) iltftvS 1 ~ 3 <So^x n 
i^SrW*-5¥«S;S (CcDSlclXi4 2f@co-<>'-lf>-it 

Rs . Re . R7 St>'R8 ^s:et^m2^^(c?!l^s:L-C7K 

[0 0 4 1] R^ mo^l^lS^fM^t 

t)> Re ^57K^-Cfc9< R7 ;*S^hn, 7 jj- n g^f t; 

^£«r/^:^:^->, xiistiicos (-r-c, Rg tt^Klg-e 

lotts 5-22 fio^^iSi^^^t-5/IIKKmb;!K?§ 
*gi^-efc5*^3itt>>ry. fi^r/w^^/K (4- 

x(4 5 1> L < 14 6 'm(om^m.mi i - 3 



[0 0 4 21 iiJiStr, R, ;JSfc-yi^/WX(4N-;t=^v- 

2 ^0«R3 ^5^^^m*^T•&t3. R^ ;4S7k*X(4(Si8i 

Rg PJ^Tk^ffet), R7 ;JS-|. 

■e> R9 (iTKi^-Cfctl, X(4;*-=3f-y-Cfe»3« n(4iS^0 
Rioli^^JSi^t?^#Lfctfyi?/K *EiftT 

<SiKr/Udj-/wt> L < 14 4 - y 'fiv- }i^y^j-,v 
-:^'}-Mz.^^WSk^h.fz.y :^=.)v^ j^ttCg -C7 r 

[0 0 4 3] 0 h-C. R^ SU^Rg 

^-efc5*\ XflSR^ &t>'R8 ©9t,cr,-:>;i< i:t>- 
;fy^5S^g®r^^dry^-rfc t) . ^UTSR^ SotRg CO 5% 

[0 0 4 4] amm'f-vf^'^ 

Lit\^Vi?/UVhr), R2 , R3 , , Rg ^yjR^ 
255^-ttm*^T?fcl3, ^rLTR^ h nX(4S;iI© 
S Cir-C. R9 (4*|gf$>i9, X(■J:J^^y•cfcl9, n 
im^o-vh !3 , ^ LT R lotti^^JiS 7--eig^ Lf^ t' y 

r/kadei-. i£iKr/^df/^t,t<i4 4-^ 

't/l'-i:'-<7iy=,;U~;;^^jU\:iXIO&^^Mzy:^~ 

[0045J^t$f*L^^^I wft:-e-(fef4^jg«3j}i|a« 
[0 0 4 6] ^yy^i^S^i—^CiDmmmLX. ft 

'b»*Lv^ro(4R4 sutRg a^^iv^ti^^vh*). ^- 

[ 0 0 4 7 ] ^ I o{|;^^&0!/>^£ < i 1 1 mnUMf& 
&tit-Drp®!$tL5„ *fl9^tMi-5*ffi{4£^T<^ii 
a) Si 1 1 (D-ft-a-tl 

[^te] 
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R7 



(III) 



OV) 

b) SR4 . R5 , Re , R^ St^Rg ;4S_ ,.^^0*7 




/Wkr^y. t°^9i>=/K fc°^yi;=yK t°nyi;= 

v^SftgS (fcfcLS*£:ic#Sp-f-5T?ySSrl^<) ft 
HO-C (=X) - (Y) „ -R,„ (VI) 

#*D-fSHO-C (=X) S^^SfeO 



(V) 



c) Rj S^S^iCT^^(iJ;»3f:i^|$tifcfy 
[0 04 8] ±IB®:^ffi©^m^fe©^)iiSr«T}Ci¥ L 
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[0 0 4 9] ^mc^comxi-^SiX^^^-t^ 

:>jmmK.it. rprotective Groups 
in Organic C h e m i s t r y j P 1 e 
num Press, n>Kv, -^ — g^^jg^ 
3, TMe t h o d e n d e r o r g a n i s c h 
en Chemi ej Houben-Wey 1^4^, 
^15/1 Georg-Thieme-Verla 
g, Stuttgartl974. RV^T h e o d o r 
a W.Greene, Tprotective Gr 
oups in Organic Synthesi 
sj , JohnWiley & Sons,=:i-3- 

^ 19 8 1 ^c:lE«$;i^r^^5„ ^mmnmit. ^ti 
[0 0 5 0] t Kn^^>»g|St4, ^Jx«r>>/u«. m 

2 - f-r 2 -;*-drf— -b L < (4 2 -^r - 

L<tt2-^riyi?Dr/v=^-/i^ (sxiieiScoi^jg^^ 
, h9t Kn7yyi'fcL<tt2-x h7 

[0 0 5 1 ] <!^gifbr$ ysttcwjx.{f. mm^i^m-^^ 

[0 0 5 2] BB5icoTix/^T5yXfc*3^t5rv'/^^±. 



*>5VM4*«mco, {gar 

*/-r/K f!l;ttf2-/NnT-feg^/W, #(C2-^'i3n 

2-:/B^-, 2-3-K-> 2, 2, 2-hy7 
^'^*'^-^l-< fS2, 2, 2- h y cJ'BD-r-fe^/K 

iZ-r yl^^j L< tt4 h n-<>-/^/p, 3^(±igj^r/W = 
(lXtt2iiacDTy-;PS^* 

01J;t«2, 2, 2- h y ^'nno: )sdr^>;(7 
^w;}^'::./^ 2-:/n^^ Kdrv';^;^^•;:^^^^^L<tt2- 
^-Kal^.drv-^,^4^|■-^^^ Xtt2- {^m.mt'yV 

T-^y^ (a r a 1 i pha t i c) , i|imSfcL<l4 

iVirlX'iyV Y^i,i],VTf.-,^^ 0iJ;t(f2 - h y 
y f> t L<(4 2- 

- h y r y — /Pv- y /l-o: h 3r->;^7/l^#-/K MK.it2~ 

[0 0 5 3] r5y^%M«tLTii^^]/<^^coft!ltor'>y^ 
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[0 0 5 5] t>ii-^^m\z.^^x%m^f\,fz.r % jmz.ii 

roo5 6] r$yf%«£i: LrflJffl■^tS2-Ti^/^ 
-«r/i-y - 1 -a:.^- 1 — 1'/^^;l*5^^x, ri//K± 

-'I'/K t^x.«l -T-tf^/u— :/n7"- 1 -^v-a- 
[0 0 5 7] n-^\.\-^T %jwmm\i.m.m^^7.^)V(n 

2 - h y ^ P PI h=^iy*/VjK^/i,. |, y 5^^)^ 

- y i^;^ t L < iir K y ->;^ j; . X (4if ^ J; 



[0 0 5 8] ^mitr % /m\t^'Km\c^(^fi^^m\c 
- K - » r ^ dr ji'^.:=-/vr %^mc mm: L * 

MasiioTt^jf^-cts, mmhL<\tMmti^y 

;(7/w7}^'-ypr 5 / itmw^m. mt}f^mi> L<}-i h y 
y^^^r2^mizx6mmicX':>xmmx^ ■.^mmi.L 

TtciSV J; 5 «iair J; o Tl3!]»f $ 

srt/is-et ;*g»tL<«g^fe^t:^yry"/^yf^ 

L< (1 h y y^uTj-timmtiD^ ff-Mm^TKff^m-Tiao 
if 5 inmic ^-^xi;im-ti>ztiix^^ iLx-h'm-yv 

iir/L-;^ y -^xiriio-CSSIfk-C-tS, 2-/M3r-fef- 
^1-. {^J;tif 2 - y n nT-lr^/K;iJ; i9{%M$;fifcT S y 

-y mitA^mmnmz ^ s^aai- j; o xmrnr 5 y t 

[0 0 5 9] i8S;?CT->/PS(rj;^), ^^->y,^g^;J; 
Xf4*gl& t L < \mmt 1 - 7 a: =;k<6Mr 

#i£T(C*3VNT;e^fb$n5„ 2, 2-v=i!'nnr-fe9^ 

*)mmi\:-^ti. 'tLxmB.j&mTju^jpicxr) . x(t2 
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[0 0 6 0] i^ffia : »*L<fiR,,^OfR,2tt^tt^ 
tup<^/K ^iii »^b^^fcjb-(t5. ^B(;:K?*^5rt6;'j; 

i-*3it 5 r s y mRu 1 H > K y /wco-f 5 /st?* 
[0 0 6 1 J S:ivo<k^^(c*3(t5, ^#(cis^*pr«6^j: 

I 0 0 6 2 J ^IVOfb^ife©;^f4i8:^ [l^f^Anm, 
HMi&(Ooh(D — 3 -est) 5, 

[0 0 6 3] m^}'im^mmxni^mM. mx.t£m^ 



(^2 ot;) 1 5 o°c(c:S?.fiS{::. ^j^i 

[0 0 64] SR^, R5 . Rg , R^&OtRgro,^ 

»SR4 . Rs . Re . R7 SU'Rs 
y i^r^/KC J: ^ , n y J; t L < y 

3:;^y^/WI;t Kn#-> ; jgSI, T /kdf/Hbtj L < (IT •> 

[0 0 6 5] ^iii (nmm^\i.. ^vii w^b-a-ife 
[fb9] 



(^f. BlftSfafJiHLfcia!9-CfcS) ^, SCVIIiroffc; [{kio] 



1/^' 

RieO— ^ — N 

C^'^, Ri8^^l^Ri9«*H^^kiSi!R^!«-^ywx'fc^), 

y.'-««r1^WK. i5fPfi»^^2 3 3 4 6 1 ^(::I2^i^fa 
w:^fe|c*JV^rS^£;$^^5ri:lc:J;0#^i^^5, ^vili 

or. *^5ot;~i 5ot<?5?a*T?, ^ti^s^ifjff^jKro 



(vnf) 

[0 0 6 6] SCIII COfflliW^fJtetC, S^VII COfb-a-ffe 

Srjs;R3 -c (=0) -0-CH2 -CH3 (::rfR 

[0 0 6 7] ^ivofflis^-iisffi, ^ixo^t:^!^ 
[ft n ] 



(NC-NH2 ) St^ipmo 



(K) 
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[0 0 6 8] ^r&b : ^VXmi(D^t-B-mcj3i-f^, § 

mimicry /m-ch^AK Lt^Lf£i)ihmx.'dmR, 

n df- t>-* /WjK dr i^T' t 5 0 
[0 0 6 9] X;iSs^d^y-c$,5S;VIco^t;-g■^fe©S^£;ttfl 

10 0 7 0] 5^:vi«^«S5Stt (^ttlb) 3:^7'/K4i|$ 

i**f^± (actual) (D\i~/V:r.:^y-jv 
aoa^-T'/u i g^iS tr=/p t roni;^ -r /U3?Si(c J; 0 ^# P> 

v?y:i-;^7-/b ({fiJx.aMii«gfi:igy^/£N, N' --g 

2, 4, b-\-^)9uxi-y 
^J~-)V, 2, 3, 4, 5, 6-^V^<?Dn-7:i:/ 
-/K 4-7a:=:^Vi;r-/7a:-/HCj;S, |g^^J^ 0,J 

=¥->-r$y t L<(SN-t Kndri^-r? Kfb-g-^), 
1-t Kndf^^>-'<^-i/hyT'/-/Hrj:5, #t|xtf« 



{z.^n.mx.\-i. m&nm^. 'y'))Hm. m^Ln.^^ 

f-p'^/i'i^iy^f >'(cJ;i9^aL^ !>cv^-ei-C(CT 5 / 
10 0 7 1 ] ^CvIco^ro4i:7kt!^4>^|^^4-efc5*^ xf* 

(± 1 -fS^r/V':3 ^iy*/P-;}f 2 -iS^T/P-:n dr-> 

-1, 2--:;'b: Kn=!f/ y Mlx.{f 1 -ffi;®r7l^3=ir 

Tk^fe) . 3^^l-/^^y>jb1$(;:-^i^fty >'ifi<Dii 

^=:./UWpmi' D y h% tVVP^i^ n y Xli (. y y;u 

mM<omcom. ^^;if^7■/^:* y^jRj^to, jf^^;'^ 

^/\^7f.i>^ 5 h'Xit 1 - 'y:^^)VT XJ-fxi f VC0#^S 
Si) -CfcS^ 

[0 0 7 2] iiy^;'^#i^r? Yn.m\z.^ ^§#tt<?)5* 

Sr$K («aj;t«B8ig©Ko, n, n' 
S ^^v'-zuiaatr J; !9 #P>ix5 ; 5 y Ffe) , 

[0 0 7 3] r^//wbSJt LT?ijffl-r't55^:vio^«ii 
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^nt(Dm-^!^^. N. N' --wmit^/u^si^^ ^ 

h\ mtilN, N' -i>iyi:7v-^^iy;u-jtj;vyni:>^^ 

[0 0 7 4] L < tt, S;vi»fk^;^(0Sjt£:l4 

i-mmmi^ t^v ©{k-a-ti ^s^s ^ r i k j; 

[0 0 7 5] r(DK*£;tt*ff«)li^e>tl5¥ffilC*JV>T 

3ot:~*5+i sot, i|5?(cot:'^+ 1 oot. *f*L 
< amm m2 ot) ~+ 7 o°az-^Mix(tmmLf£7fi 

^/l'-, N, N' -^^'T'nf/K N, N' -i^i/^'p--. 

i^Afb^ife, ^J;t«2-:n^/>-5-':7 3:::^ 

Tju^ y ^M^^t&fc L < iiTK^fb^^m, 

*y '>AtL<(i^^*j^ mnmmm^i^o) . x\t 

fc^y^i;^T/^df/^T^^^, ^J^«N, N-^^^yyp 

[0 0 7 6] ^VOmmUmt, SR4 , Rg , Rg , 
R7 J5:t/R8 ®5t>C01Xf4 2^(DS^S;eti^:*tL= h'n 

-efc 5 S; 1 (Dit^mcis 1 j- 5 = h n sroiiTc j; o r 
Mitt UTisffitt^^±©yN°9v''?ix (5%) mm^ 



[0 0 7 7] Jjmc : R, ;4S t° y I O-ffc^ 
ife N - :t Kf k^fe^ i co^m-f 5 7t * coil ^ /^^ 

»-^L<\tMit/^l^y(D'pX. i^-2 ot;~+ 1 5 0 

"C. «lt(-ot;d^p>Rg®K))§!jKrojf;S(c^5ja^^ jj^fj. 

+ 100*iC£^T, ^:LT»*L<(*gmX(i^-^xJ;t)^ 

(2ot~7o<c) 'nmmxmm^n^. 
[ 0 0 7 8 ] ^ I (Dit^^comnmmm^(D^m. m 

[00 7 9] mmmitnm<7:>^m. mx.\m^fj:mm 

[0 0 8 0] ^14<*Of£^fei±4;H^iiia,P>tL«m 

mz.imwi^M>. i^^-^h^yy^-mc^^xm-'^'D 
[0 0 8 1 ] i^m&i:m*i'^i3m^tts±mLit:)jm 

v^^mi<D^tETx^m^UT^cih^^x. £^m^j:b\m 
^Mximm<D^&T\cm^x. mtzxitmit& 

7 0°C, »*L<li|5)l 0t;~ij!f)+5 Ot, -^rLTJc^) 
[0 0 8 2] rt^^>cD^!!lSg|^g(;:is^^-c. 5^^fcja(t5 

m^im\^^mm. mw£mtximmitnm<D 
^m^x-mm. ft¥»is&w*<^it. iifeu!icia^;fe« 
mm. &&Rvf/x\iEE:fjmommmK^tiz 

[0 0 8 3] ^mmitim(DiiM<o-:^n±:^\zx<Pmi4^ 

tLxnbtizit-^m^:tiimmnkLxm\ ^Lxm 
<o<Dm^mm-t^^o±:^^ xit^M<ommcx'pm 
■fST-n-fe;^, x\m!t^^t¥<Dhtxmmn>tm^'t 

[00 84] ^^muMic. ^mfj:?>mmm&v/x 

mmRv(msRst.m(miL<it:^mmicti^^x!^ 
i - if * u V ^ i: $ H 5 f k -a- ^ 1 7t & -t- 1 © -e fo 5 „ 
[0 0 8 5] :^mmmc, mmitom&ic^vtsiB.^ 



'fei-ib- (t 5 ^' ^-/N" w=¥-^-if c ^Pl^it Lfe 5 ft© 
R4 ^t/Rg ^5^*xm*^-c&sS;i »fb^^t>L< 

ARB t) L < 14 g |()##:©f^^St)«igic JbH NT^B^pSi^Jlr 
[0 0 8 6] W^fi, *!p|C«rlSLfc^S, 

1~1 00%, !|^{C^l~*t)2 0%^^A/-Cfi!c5„ 
[0 0 8 7] £iT©tRltt;^|gf3^«>!)7j^-r5^s, 



h (Merck, Darmstadt, V-^^'J) 
SL-fc. ^it/lB-^tf»^«t»:W©tt:|4^1: (v/v) 

[0 0 8 8] : 

HV : MM^ 
n : (K^) 
[0 0 8 9] 

fc4 1. 3 g (0. 1 7ml ) (D3-:=.Yvy:r.=.jV- 
irT~i>:y:=.VU—V^, 2 5 OmlCO^yrn/NV-^W 

'T'osog (0. nm,\) (D3-i?^=^)vr%y -I 

- O-t-y-^^/P) -2-:/D^y-l_;^y (Ep_ 

A-0 2 3 3 4 6 l;:JP;ifc„ 7. 49g 

(0. 1 9mol ) ©^^'fb-:^ h y ij'A^iDx.fc^, Jtfe 

::©lS-&!feSr?*iiL. ^:LT2 0 Oml©'1•y7"^y^V- 
/^-C!5feofc„ dOMiiaS^S 0 Omlc0icocf>-f;^9y 

Oiiil©7k-ei$feofc„ 2 O Oii)lC03:^y-;p(^tfjj::fl:ut;;^ 
^y-^^fCL, ^L-C2 0 0nil(753;^?y-/u/i;?a;^yw 
^--T/U (1 : 1) TSfcofc^, N- {3-=hn7a: 
-yi.) _4_ (3-fy^;J;^) _ 2 - f y 5; ^J^--^' 5 
>;m. p. 212-213t;, Rf=0. 75 (j!' n 
n*;;UA : ^^'/-/u=9 ; 1) ^s^ttifco 
(0 0 9 01 tillS«i|Bftt£tTroa^)-efc2, : 
^I'^l- 1 : 4 2wl (0. 6niol ) ©fl§?t (6 5%) 4- 
2 0 0mlO:n^/-./H^tO8 2. 8 8 g (0. 6mol) 

lt^imt'otzP>. 75, 7 g (0. 9mol ) iD-yri-?. 

1) -C6|flIj$feofc. 4=C-^«HVK)t i:f(D|6;j|ft(i3- 
- hn-7^=/U-:/r^-:;'^;=. hU- h ; m. p. 2 
0 5 - 2 0 7t;Srfc!t?3Lfc„ 

[0 0 9 1] 2 : 8g (0, 3 Smol ) (O-f- h 

y !>A^r2 6 Omiro h/WoivoiptCAtl', ^^CVNflOO 

t;^i-c/M^^^de1^^^fflv^TMWcLfc„ otic 

(^•^bjt^, 1 7nil (0. 4 2mol ) O ^ 

■^Lfiiiihmru i!>:v^-crcois-g-!fetr7 5t:-e4 55> 

mmWLtz, 2 5"t;-t?J.07K?^L^£;i5e>, aoomltoh 
/Vji^'cfJCOS 8. Sml (0. 3 5mol ) (73 3 -r-ir5=^/P 
K°y i^i^&Uf2 8n,l (0. 3 5mol ) (D:j^^jUt^;U ~ 

^-^As^^im-fxmTLtz, n&mm!^^ 2 5°cxi 6 

mrmWL. »C^^-C2 3. 7g (O. 5 2raol) (Di^/ 

i: >^fmtfz, i o 0mi« h^L-^j^v-irJPxfcti, 

rcOi!S^;fe4-2 5iC-C4 5^^i<|JL. ^coliott'. 1 
5 Oral© h/l-:i^>'tf.co2 0iiilcog);^Sr3 0 5>/4MtT)ST 
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h/Wa^y/^def-V (1:1) -Ci5feV\ ^LrrwjgjK 

-:ty;m. p. 8 1 - 8 2lC;iiS#fcti7t<, 
[0 0 9 2] |1)2_ : 1 0 Omg (0. 3 8nBiol) ©N- 
(3-r$y 7;x:=./W) -4- (3-t°yi?7V) -2- 

8. 5m 1 (0. 4 emmol) CO 4 - ^' n D^-iW^/u^ 

^Ot:ic?ft^L, ^L-C«iiUfe„ *icJ;5i5fc^X0t|g 
m> N- [3- (4-^'nn-<^^i/^/wr5 K) -7 

-4- O-fy _2-fy5i;>_r 

^^-im. p. 23 8-24 0t;, Rf=0. 66 
P D ^J^/UA : ;>( y -/V-= 9 : 1) 7t L /c„ 

[0 0 9 3] mmunimT(Dm o tfc : 

^W2. 1 : 1 7 0 Oml»x h7t Kn7 9>-[fi©i 
7. Og (0. 0 5 8mol) ©N- (3-=bn7a:- 
M -4- (3-t°yi5yW) -2-h°y ^i^V-T^^- 

iS^fe^iliii ^ LtrcOjIitJef^rP-^ y-a^/^sKu- 
^-Wff-caillLfc, *K^^T«orv^5Mfe@ifg:iJ5g 

U^KifSils N- (3-T5y -4- (S-f 

yj^/W) -2-fy 5J^V-T$^;m. p. 8 9-9 
Ot, Rf=0. 3 8 (^nnsJx/WA : pJ^/w_^k= 
9:1) SrfclfcCLfc. 

[0 0 9 4] ^: 5 3/x 1 (0. 4 6nimol) cOffi{b-< 
SmKOfyt^^ifiOl OOmg (0. 38™ 
ol) CON- (3-T577^=/W) -4- (S-t'yv' 

fc„ rcostSfg-g-t/C: 1 omicoTk^JPx, g^i.^T'ot:!:: 

:®{4, N- (3— ^VlZ-Y/l^r 5 K^a^-yW) -4- 
(3-t:°yi>/W) -2-t°y Si;>-r5y ; m. p. 
2 0 7 -2 0 9t;, Rf=0. 53 n : ^ 

[0 0 9 5] : SmlWtfy i;»i^c{3©i o Omg (0. 
SSnmol) CON- {^-T % y y :r.=u;v) -4- (3- 

tfyi^yk) -2-ify ?i;>-r?^^io!5 9ing (0. 

4 6mol) C02-tfyi;ix;«;yu;}?^gg^ny K&g*<0 
fei-e^S-C2 4ltWit«iUfe<. 30mg(0. 23mmo 
1) <^2-}i^)i?^y-ij;vr.iy^^ Y^mwX^fz 

^cim^m^iBmmwL, »;v^T•Mlc2 5mg 

(0. 1 9I11II101) ©2-fy >'>--:*yl.;}?>-^^.p y p 
^*P^. •?-tTrco<i-a-!|^^2 StT'? 2^TOW^L 



-tiS^^il ('>y:*y/K CHCl3/MeOH = 

9 : 1) ii. N- [3- ( 2 - t" y v^/l^) - 

T5; K-7:I;:^/^] -4- (3-t^yi/yl.) -2-fy 

-i^^-^^^;!!!. p. 18 7-1 got, Rf = 
0.5 8 {^-au-M/vj^ : pt^/-/w=9 ; 1) 

[0 0 9 6] ^:tBj4t|Wl«(CUT. 3-t°yi;>'* 
/I'Tj^vis^' n y K;*>fc, N- (3- ( 3 - 1" y i^/i^) - 
*/u?j<dri/r ? K-7a:=/w] -4- (s-t-y i;?/;.) 
-2-f y 5:-:^>--r 5:/ ; m. p. 217-220 

■C, Rf = 0. 2 9 (^tiutsJVA: y-zv^Q : 
1) 

[0097]ftL6:taj4t mm\Z. LT, 4 - t° y v'^jS 
/l^/t;>-^^py K;4^b, N- [3- (4-fc:°y>';u) - 
lo/l^^-^i^r ^ V-y :x.=-;V) -4- (3-t'yv>/l^) 
- 2 - t°y 5 >'>--T 5 > ; m. p. 224-226 
°C, Rf = 0. 2 9 (^nn*/l.A : ^^^/-/w=9 : 

1) ^S^jS^tlfCo 

[0098lm:63wl (0. 4 6iiifliol) C0'<>'^ 
y/Vtu^^^Vy( ;Vi7uy SmlcOf y i^yifJO 1 

OOmg (0. 3 8ninioI) ©N- ( 3 -T 5; y 7 3x;:iyl.) 
-4- (3-tfyv?/V) -2-lfy $i;y-T^^(0^ 

«(-Jpx.. ^rLrrrojg^ife&^^cofct-^g^a-ei 7 
;t, i^>cv^-eo'c^r^^^L> ^L-cstigLfc^ rco^^^ 

fiKi^cON- (3-^V^'7/l'^n'<yy^/kr $ K-7 

-4- ( 3 - f y ~ 2 -fc°y 5 v'^^-r 

5:>";m, p. 234-244 °C, Rf=0. 41 {■^ 

[0 0 9 9 J |!L8 : 2 8mg (0. \ Qmsal) (Dy */ 
^TK^fe^ 1 ml(Z5t°y v=^t|3©5 Omg (0. 1 9mmol) © 
N- (3-r5/7.r:=7P) -4- (3-t°yvf/W) - 

2-\;v ^^jy-r?.>(Dmm\mk.it. 2, 5i*m 

^. Mi-14ing (0. 0 9 5mmol) (Oy 9 jvm^i^l^il: 

©ik?^f yi^Vi?aofc. Z<Dmm^2. SmlcO^lTKai 
i?y-/l'-e2|Hl}ailL. N- (3- (2-*;^^t^>->-^ 

^-i/^/ur^K) -:7^::z/i,] -4- ( 3 - b° y i;'/!.) 
-2-fc°y s-y>-r5:>- ; m. p. 206-209 

Rf-O. 0 7 (^nnst;/VA : ^^y-/v.= 9 : 

[0 1 0 0] ;g|_9 : 5 ral(73 1° y >>y cfs© 1 OOmg (0. 
38mmol) ©N- ( 3 -T ? / 7 3;:=./^) -4- (3- 

t°yv>^/^) -2-fy5-^:x-r5>-&r/io5M i 
(0. 4 6mmoi) (D:tjyti ymM7K¥oo:>mm^mm^m 

tC©tt-e2 4^W2 5t-e«#L, &^^•c^-^ry- 



(>>y*y/K ^-nn^/kA : jJ^r 
9 5 , 5) {cj:.iommi.. N- (3-n— 

i^y-f/i-r? K-ya:^:/!') -4- (3~e"yv?/w) - 
2-t°y ^i;>'-r? V ; m. p. i8o-i84t;, 

Rf = 0. 78 (jf-np : p< y v-/k= 9:1) 

[0 10 1] mo_: 1 g (5. 6 Bramol) OS-i^^ 

5^/vr$y-i- (2-t°yc;=/H -2-:7"b-<>'-i 

[EP-A-2 3 3 4 6 13 ^ 8ml(D4 y^viyi 
/-Mzm^-L. ^LTl. 38 g (5. 6 Smmol) <D 

0. 25g (6. 2 41811101) <Dmtit-tV')^J>.ikm^ 

/I'-Cjjfeofc. rOitilBSSrl 5nllCOa:^ry_y^(^)tfJ-c• 
N- (3-:=.hny;r.—/U) -4- (2-t"yi> 
-2-t'V^i^y-r^>:m. p. 2 13-21 

[0 10 2] mj_: 1. 3 8 g (5. 6 Smmol) ©3 
h U- hSUto. 2 5 
g (6. 2 4iffliiol) <Dyl<.miti-h>J <yA^, SmlcD^-y 
7°nyV-yHt)01 g (5, 6 Smmol) (D3-v5;<^/v 
r^y-i- (4_t°yt^/u) - 2 -^n-o-- i -^f- 
> [3i4HiRp?F^4, 2 8 1, 0 0 0-^] tiP;tfc„ 
ltfiV^!!8^^^3S!S(ET'2 O^ffifiL, gcV^fO tli:?^-^ 
Lfco 3 Oml»-l'yypv>V-/U-Ci5feofc^, iWffltjg 
^SiSr, 5miroa:^'/-/i., jJjVTJl SmlcO^KW 

N- (3-=i hn73:;:^/W) -4- (4-\fVi^/^^) - 
2-fc° y 5i?>--r$>- ; m. p. 28 2-2 84'C-e 

[0 1 0 3] m_2.:«^J2<!;|Hl«liUr, 2-p<h^-> 

-<yy4/i'^viv K^>e>, N- [3- (2-^ 
W-f/WT? K) -4- (3-t°yi;5/p) 

-2-fy5i^v-r->;m. p. 115-117 
"C, Rf=0. 7 6 (^'nn.l^/l.A : ;.<^y-;w=9 : 

[0 1 0 4] fill 3 ■.m2tmmz.\.r. A-y;v:tvi 
-O-y^/p^'py Kd^Pj^ N- [3- {4-y;v^xx^ 
vv^/vr% K) -4- o-i^yi^/w) 

-2-lf y 5i?y-r$ y ; m. p. 215-216 
t, Rf=0. 34 : p(;?/-/w=9 . 

1) tmm^h^n., 

[0 1 0 5] ^j2<!;|l^tLr> 4-v-ry-^ 

yy-l'/W^Dy K^.ib, N- [3- {A-'yrj^l^V 

■^l^rXY) -4- ( 3 - t° y -^^/U) -2 

-t^y ^i^'V-T?:^ ; m. p. 2 2 0-2 2 2t;, R 
f =0. 3 1 {fuuir^/vh. : y^y-/w=g . 1) 



[Q 1 0 6] Wl 5 : m2tmm\CLr. 
>'A/i-7f^ymi'r2V N- [3- (2-f-^;n/w 

^/P/J^dr-^r? K) -4- (3-fy->; 

/W) -2-lfy ^i^-r^^jm. p. 139-14 
It, Rf=0. 3 5 (i'PD*/UA : p(^/-/i.= 

9:1) tmm^tifc. 

10 10 7] mi_6:m2tmm\^Lx. i^^u^^-f 

>*/l'jKy^i!'py K*^fe, N- [3- (i-iS'a-sit-i/ 

/>-*/uj)fdf-->r5: K) -4- (3-fc°y 

j?yl,) _2-tfy 5iJv_r$V;m. p. 2 0 5-2 
06 1;, Rf = 0. 36 (^'nn^/ixA : pi ^y-/^= 

9:1) ■bmm-^h.fz., 

[0 1 0 8] 1?iJl 7 : m2tmm\C\^X^ 

v-y-f/k^'ny Yt^h. N- [3- (4 -^f- yy 

^/WT^K) -7^^/!.] -4- (3-!^yv;/l.) -2 
-t°y 5i;^y-T5i/ ; m. p. 2 14-216t, R 
f = 0 . 6 4 P n : ^ ^ / — 9 : 1 ) 

[0 10 9] gljl 8 ■.mZtmm^V.X. lOOmg 
(0. SSniinol) CON- (3 -T 5 / 7a::=:/W) -4- 
{A-\i^)i?,V) -2-lf y $>:^>-T$>S-58m 1 
(0. 4 einmol) ©4 P P-^^y^/V^ p y J; 
*J*!!!a-t5:itlCj;oT, N- [3- (4-^'PP— ^ 

i^v-^jvrs.v) -7:r.=./u: -4- {4-fyi;?/!/) 

-2-fy ; m. p. 2 5 8-2 6 1 

t;;Rf = 0. 37 (CHCI3 : ^ /-/l'=9 : 

1) tmm^tit:, 

[Olio] iiimmnimT(Dm*) \cLx%bi\ft ■. 

mi 8. 1 :apg2. It^^f^LT, SOOmgd. 
Ommol) CON- ( 3 - h P 7 3; =;W) -4- (4-t'' 
y.;/,W) -2-fy («?lJl#flS) ro*^ 

#ffl^ot t-c»^a{cj;oT. N- (3-r5/73: 
-/i^) -4- ( 4 - f y -;:;'/u) -2-t^y ^e^y-r? 

^-iin. p. 2 0 0-2 0 2^: ; R f =0. 27 (CH 
CI3 : ^^'y-yw=9 5 : 5) i!)mhnfto 
[0 1 1 1] tajl 9 ■.m2tmmzLr. 98nig(0. 
Smmol) <D4- {4- :^'J-/V-\£^y i> j 
l^-Z-^/V^u^) N- {3- [4- (4-^f-/W 

-tf^5i?ypt^/u) -^^y^^^^^p-, 
/W -4- (3-fyi?/l.) -2-\iV "ii^V-r^ 
'y.m. p. 1 9 8-2 0 lt;;6S#P,;ftfc„ 
[0 1 1 2] ;@!_2_0 : 3 2 OralCOt°y vJ^cpOS. Og 
(2 8. 8 5nimol) CON- ( 5 - T 5 y - 2 - ^ 

:r.=.j\^) -4- (3-fyv?/p) -2-t°y 5v?:.^-r 

5>'<!:4. Oml (3 4, 6nimol) iTymt^l^-Z-f /Vnm 
m^m^HV(DhtX'mm\.. 2 O OmlcD;^tJ0x, ^ 
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(9 5:5) r^yy-wcu, ^^^-c^gig 
N- (5 — ^>"/'i'/wr $ K-2-p<g^/^7I- 
/^) -4- (s-i^yi^/i.) -2-ify $i?;xr5>^s 

51:(OCO^^!fe^S#etl-fco m. p. 17 3-176 
■C, Rf=0. 6 5 (CHCI3 :p'^/-/l^=9- 

1) » 

[0 113] tii*Wttli[TcOiii'J(rLr#btlfc : 
m20. 1 : 5 OmlcQteTk^i^ y>-;i.tf.^g g Og 

(0. 1 3mniol) c02-r5y-4-;=.hn 
Jtfe®®!fe}C9. Iml (0. 1 Sinol) tf56 5%OflBS6 
^5 5^*^(t-C)KTL.7to l8fiSJi£;^5it2*ofcf>, 8. 3 
mlO^fC^d^LfcS. 3 2g (0. 19 8mol)(Oi'r 
•^-^ KSr^)Px.fc„ ico^Sfe^^s^£;^i^^^JSr«aElcT2 5 
l*ffi«#lU OTCir?^^U iLXmrnVtc. 10 0ml 
rom^y^/U/i^oif^^Pa:^^^!. (1:1) -t' 4 0^51:^ 
TK;)>t, 2-;^f=-/U- 5-^ hP73::x/W-^7'-o; 
^-^ M^w- |, . p 2 1 9-2 2 6t;;65^f P,;^/;-^ 
[0114] i^|ig2Q. 2 : 2 4 8. 2 g (0. 9 6n,o 
1 ) <^2-yf^yu-5-= hn7:t=/w^^r=v5i/= h 
l^-h*. 2. 0 y y^'-CD-Yvyn/V-yHt'©! 7 
Og (0. 96niol ) <D3~i^;^f-jUriJ-l- (3 

fco 4 2. 5 gnTKm^ti-hvyA^mtfcm. ico# 

fe^fc!S«|%)^JtijfE(cr 1 2lf$PHm»Lfco Otlwf^-^ 

t, 2. 0 y y^-o^yyn^v-/p.&t;?4 

0 Omiroy ;?/-yUT-3IiIi5fel,\ i^CV^-CIS^^Lfc^, N 
- (2-;<g=•/^-5-= hn-7a:=/P) -4- (3- 

fy-:^/p) -2-f y ?i;'^-r$>, m. p. 195 

-19 8t;, Rf=0. 6 8 mt>t^U> : ^ir 
/>=9 : 1) imhtllt, 

[01 15] ^20. 3 : 7 . 1 5 y y ^^-Og^^a: 
^/I-4'<7)1 4 3. Og (0. 4 6mol) ON- (2-^ 

^/>-5-=hP7a:=/i.) -4- o-t-yix/p) - 
2-fc'y $i?^-r$^ow#i^, 14. sgnfsft 
m±y<7i>'yj^ (lO%<D?d) tmz^ TKl^co^ia^ 

b^ N- (5-r S. J - 2-^^/]yy^-;U) -4- 

(3-t'y^^/w) -2-fy5i;>'-r$v:m. p. 

1 3 8- 1 4 0°C, Rf=0. 3 6 (Uit^^Uy : 

^^■-^^=9 : 1) imibtlt:, 
lOl 16] mi_:m2 0tmmiCX. lO. 68g 
(3 2. 81111B0I) (04- (4-p('^/k-fcfv<9i;/pt9^ 
/V) Si^y^'/W^rpy i^.^.f,^ N- {5- C4- (4 

-2-yf^;w7:r=/H -4- (3-t°yi;/w) -2- 

t-y 5i^y-T$^;6SiiS(^^^fc„ m. p. 211-2 
13'C;Rf=0. 3 3 mit^^fU^ : ;^ ^ y : 



2 5%or>'^^r*^«=9 5 : 5 : 1) 
[0 117] fflj2 2 :M2 0fc^«fcLT. 0. 2 3ml 
(1. 7inmol) (Op - n y K (p - hypy 

^'"^''^y K) ;a>e>, N- [5- (4-;^f-/W--<>'i/^ 
/^r5:K) - 2 -4- ( 3 - f y i? 

,1.) -2-t'y 5i;y-r5>;4Sp«^ilfc, m. p. 
1 0 2- 1 0 6^, Rf = 0. 4 (ilfb^^U-y : 

[0 1 1 8] «!2_3 :0tj2 Otl^^fiLT. 3 3 Omg 
(1. 7 3nimol) C0 2— 17 h-f/k>!'i3 y K;a.P,^ n- 
C5- (2— h^/PT ? K) -2-.^g^/P:7:n = 

-4- (s-fyv'/w) -2-tf y 5v=y-r5> 

m. p . 9 7 - 1 0 1 °C, R f = 0 . 4 
5 (fi{bp<9"U>' : p(^/-yi^=9 : 1) ^ 
[0 119] glj2 4 : glj2 O^^^icl.r. Q. 2 2ml 
(1. 7 3mmol) (0 4 -i- p p-^Vi/^^i^^ n y K/!)^ 
N- (5- (4-^Dn-^>^/^yp7'5 p) _2 
-;'f-;i-7 3.=/t-3 -4- O-fyi^/i^) -2-t°y 
$-^'y-T?>'?)S^j^$^lfc, m. p. 2 16-219 
°C, Rf = 0. 3 9 (mtpi^uy-.pti^y^^u^g. 
1) o 

(0 1 2 0] |«2_5: 0112 0 i^ei(CL-C, 0. 2 8ral 
(1. 8 7iDiaol) <D2-;^ V^iy-<>V^ JV^ vi V K/i^ 
N- C5- (2-p< hdfi> — Si'>'-i'/wr$ K) - 

2-^g^/u7^=/i,3 -4- (3-try i;?/!.) -2-1^ 
y $':^y-r5:/*sflS$tife„ m. p. 88-92 

t, Rf=0. 45 (jfi^b^^Uy : ;^^y-/^=9 . 
1) o 

[0 1 2 1] gij2 6 ■.mitmmz.x.r \. og 

(5. 6 Smmol) (0 3 — f-zl^T 5 / — 1 — ( 3 — t° 
-2~^u^^y-l-^y^xll. 53g 

(5. 6 Smmol) (03 - h y 
-^'"r.::^V^>';r^ hU- N- ( 3 - hyU^/P^tn 

P< hdr':y-7a:;:::/l^) -4- ( 3 - f y i^yW) - 2 - 
y 5 i^y-T5y;*S#e,tlfc ; R f =0. 7 (^'ncjj^ 

[0122] a^iiimisxT<om t;; Lr#fc : 

miAU^-mi. lilH^ltLT, 2. Og (1 
1. 3iiiDol) (03 - b y 7/U:^n;i{ hdrvz-Triy 
U'l. 4 g (16. 61H0I ) cO->r-^-$ K (t.X5 0 
%) 3- hy7/V:^-np( ^dr>'-7;:^-;^_y^ 

; Rf = 0. 1 (iSfby^u 

: 2 5 %OT>^ ^r*^?«= 1 50 : 



1 0 : 



1) c 



lO 1 2 3] W2 7 : gjl tmm\C\,r. 1. Og 
(5. 6 Smmol) <D 3 -i> y =f-;vr ^ / - I - ( 3 - t° 

^Ji^/V) -2—yt2^y-i~:tyRXfl. 78 g 
(5. 6 Smmol) cO 3 - (1, 1, 2, 2-xh5 7/V 

:t-naihde-» -7rti::i/U— ^^r^>?>'^ M^- 

N- (3- [1, 1, 2, 2-x^9 7/^3^^3l^. 
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-4- (3-t°yv!/V) - 2 - fc° 'J 

ii^y-riyiimSbntz:Rf = 0. 75 (i^nn* 
/^A : ;>< ^ y — /V= 9 : 1 ) „ 

[0124] ffl^«-i|Sf(4£;T©ii t9 Lxmz : 
m2 7. 1 : ^mi. ItmmizLX. 2. 09g 

(lOmmol) ©3- (1, 1, 2, 2-^b97/k:tP 

^h=^-» -r=y>^o;i. 26 g (i smoi ) 

r-?-5 K (*T?5 0%) ^^fc, 3- (1, i_ 2, 2- 

M^- h&tffc ; R f = 0. 15 (^^kpfg^uv : 
/-/l- : 2 5%<Dry^=^r^mm^l 50:10- 
1) o 

[0 1 2 5] m28_:mi trnmiCLX. 1. Og 

(5. eSmmoI) (D3-i^p(^^ur S. J - 1 - (3-f 
Vi^JU) -2-yp-!>'-i-;^;^2iltKl. 46g 

(5. 6 Smmol) <D3-=. hn-5— j/^/wp'oi-yw- 
f-/U-y:j,^/V) -4- {3-\fVi^;U) -2~t'V^ 
i^>'-rS.>m§t^tlfz;Ri=Q. 7 2 (j>Dn*/w 
■i> : J< ;W= 9:1), 

[0 12 6] ttl^TOf±«T©iit9|CLr#fc : 
apg28. 1 il^gBl. ItmmzLX. 1. 52g 

(lOmmol) hn-s-^f^yPT-y VS?>' 

1. 2 6 g (1 5mol ) co-^r-^-S K (*-C5 0%) 
3 -= h p- 5 73:;=;/Ix-^r = -:^>'= 

-^V : 2 5%<?5Ty^=r7K^|ge= 15 0:10: 
1) o 

[0 1 2 7] m_9 :*ajli|l«(cLT, 1. Og 
(5. eSminol) <D3 -^J>;i'f-;vr % / - 1 - (3-t^ 
yo^/p) -2-7'a-:>'-i-;t>'SU«l. 76g 
(5. eSnmol) <;0 3-;:^hci-5-}.iJ:7yP3(-np<^ 

/V7a:=/l.-^^r = 5;y=:hW^S;4,e, N- (3-^ 

ha- 5- 1^ 1) 7yV;^py^^^-7^_^(^) _4_ 

= 0. 7 (i' n n : 7< / — /U= 9:1), 

[0128] ffllS«-#ttJi^T©ifit) ic UT#fc : " 
m2 9. \bmm\Zi.X. 2. 06g 

(lOmmol) 03-::^hn-5-hy7/W^n^f^/Wr 
-y^'&U'l. 2 6 g ( 1 5mol ) cO->r^5 K 
5 0%) t)^t^^ 3-^ hn-5- h y 7yV:^pp(^/V7 
^ri/l.-^r=:v=>-::nf,^-|,^^|.;t . Rf = 0. 2 

(^{k^^P-^ : y^'Z-zU : 2 5%or>^=:.r*^ 

1 5 0 : 1 0 : 1) „ 
[0 12 9] M3_0 : 2 OOmg (0. 6 Simiol) ©N- 
(3-=h07=;=/U) -4- O-lfyi^/W) -2- 
t-y 5 i^i'-T? y^5ml©Jg{kp(5^U>-coppic!^® 
»CV^-e2 2 5mg (0. 7 1 mmol) O 3 n nif^ 



it^'f-l^y : rn^ry— /V ; 2 5 %CDr >-^r::r*|§?ft = 
90:10:1)(1, N-(3-^ hn-y^^cn/u) - 
4- {N-3f^->K-3-t°y v'/k) -2-t°y5v;^ 
-T? Vlrfefce. Lfc ; R f =0. 4 im.it>' f-Uy : 
y i^y-zl- : 2 5%cor>-*^^r7kS?S=9 0 : l O ; 
1) , m. p. 252-25 St:,, 
[0 130] m±: 1 SOmg (0. 3 9nimol) ON- 

(3-'<>'V'-f/WT5 K-5-p«f^yV7a:^/V-) -4- 

(3-^fy^^/^) -2-l^y 5i;v-T5^^6mlcoli 
{l;p<^Wi^(Dit>}c:fi|«U 2>:v^-ci2 9rag (0. 4 Imm 
ol) <^3-^nnii^,ft#^^SPx.fc<. 2 2Iftrfl^»- 

7'<~-\zX^mm mit?'^uy : zc^^y-zu ; 2 50/0 
ror>'^^r*^?C^=9 0 : l O : l ) fj, n- (3 - 
^W-fyi^rs; K-5-y5^/W7a;:=:/w) -4- (n- 
:t^->K-3-t''y v^/w) -2-t°y %iyy-r "iy^ 
fcfce.Lt ; R f =0. 3 (Jfifby^U->- : y ^y- 
/W: 2 5%(DTy^=-TAmm=- 9 0 : 1 0 : 1) , 
m. p. 2 9 5 ~ 3 0 0°C. 

[0131] gij32 : m^m 1 ~ 3 1 \cmmm^<sti 

[0 13 2] 

US 





2 One 




6 Ods 




5 018 




Sng 




9118 




Img 



[0 1 3 3] PK: yi^ h-k^h^u^ 

[0 13 4] ^(r>^y:^f-yf'm<D^^^3um(D?( -yiy 

^■f-c^<omcMf. &:^^xm^L. ^Lxm^o^m 

1 4 5mg-Cfe5, Wffly S^^Jt 

[0 13 5] g!|3 3 : ^!lx.«^Jl~3 1 (i!H«<:r)V>'3ti 

1 fflos; I fc5Stt;ic5> l ragSr^/u-T?^S 
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7.7^7 ^)>Wr? if 



lug 
6 Ooe 



Sins 
9iig 



[0 13 7] »:?5t4i*5^^. 9^ ,._J,^gJSp^ 
[0 13 8] ::<^:/7;^f^y^«<73at:ij({,3min»^yi/ 

[0 13 9] mj_:mx.\mi~d, i ic:iaijc>i.N'jti 

1 fflro^C I <73{b-a-*^-Cfc5fgtt^5^ 1 Omg^^Az-Cfig 

[ 0 1 4 0 ] la^ : 
)Sttfi!c5J' 2 5 0 0mg 

^'^^ 2 0Qm 



^ri^v^mm 5 0mg 

[0 1 4 1 ] M : ?g^4^£5^^^/^^.^o!^p^ Ki^g; 
f-'f X©i^t*^(t, -trom-^cDi lfflg':3o^iii^/i-y--Y 

[0 14 2] W3 5 : t Y T 2 4mm^mm<D^mz.R 

(J-rS; I ©fb-g-tjof^ffl 

KT©|^^^^^3^^r, t hT2 4iigtt«iNBiiS(?)figs(c& 
5% (v/v) coji#jSif=ifiift(D*nx.fe r^-^^/w 

H Jt*fflSS (1000-1500 <@) ^96 

r(0«^3. 3% (g/v) ©7ktt^^/^^/^ry^ 
T^t K^?S-CH^L. 7^xm\ ^LXO. 05% (a 

(OD) IreeSnm-e^tSW- (Ti tertek mu 
1 t i s k a n) SrfflV^-CSiJ^Lfco I Cgoli^^'tfa. 



OD,. 



(KID -OD.. 



< 1 0 0 



mm<D5o%(o;^xh?>. mmmommtLx&m-r [0144] 



[0 14 5] io^s^frs^t, wm^fetta© 



3. 3 

4. 0 

5. 0 

[0 14 6] M3_6 : ^ >-'<i!^K^i-~'gC(Dm.W 
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mtaa] ¥fig8iF4i? 2 2 0 



lit I] 




-N (Rg ) -C ( = X) - (Y) 

YitmmxttmT^Hxhf), 



-Rio (II) 
^LT^i9©SR4 . Rs . Re . Ry at/Rg fl-eti 



i^-zw, \£xi V i>=.,ui L < V :^/K' J; ?) em 

R9 *S*^x(±te«T/Pdr/i.-CS>t), 
n^SOXfSirfet), •?:L-tR,o;*3/>;'^< it 5<@(o^ 

^Lxm<o'DmR^ , Rg , Re , R^ Rv^R^ mti 

^: LTjs ►) (ommmim^m i (dia® Lyta ^ -cfc ^ , 
1 \cmmo^ I (oft:-^tixtt'>^<f < i 1 1 m<Dm 

^lii^tiT^-g- bfc 1 H--f> K y L-< (i 1 H— ^ 

R2 st^Rg ^^^h^tim^imnLx^mxit^mr 

SR4 . R5 . Re. R7 -SU^Rg ©5^.©lX«2f@ 
R9 iixK^XttiS^T/Pdr/v-^fo 0 , 



n(10Xttl-e&i9> ^:L,rRiol±5-2 2<@(;3^^Ji: 

/vr^y^ (SiKr/wdr/v-T^ ^SiKr/^*y^y^ 
r^y. -<i-v-f /t-r 5 y , */i^j^;'df:yt, l< ttfs^r 

(r:®Sicix(4 2i@(o-<v-if^j!ii;0SiS!l! 

fcffiiKT>'t-*/V-C&5J ^LT^IJCOSR^ , R5 , R 

;K t-n y vJ^/i^t L.< tt^/k* y -/K- J; "9^^$^ 
feig^r/i-dr/v--efcs;4>, x\t'mi7ivti / iv^ by 

/w*y'f/i^;t=¥->« r^y, ^s^r;^=3f/^r 

5/. i^-ffiar/^=^^/^r5y, fiiKT/w*y^/wr 5 
y, ^v^/4,vr%j^ *j'^-its^'y\,\.<.\timcr)v^ 

1 (c|B«©^ I (^fk-g-fj, Xtt/J^^i < <!; 1 iB© 

IJi-Cfc 5 -Cif^ic J: 19 Sift $ Hfc If y 

i^/W-Cfc "9 , 

R2 Xtl^Rg ;65;£-4xm;i^^r'fc ^) . 

R4 ^^TK^XttffiKT/Pdr/U-Cfe . 

R5 ^5*^. '&y >i'*:>vx\iy !Vi^xxm»:\mm.r >v 
Re ^*^*^-eifo'9. 

R, ^S- 7/v-;rngm{tisar/W XiiA 

R9 l±;*^-cfoi9. 
xa:t'^yx'h'o, 

nitOXhf). iLXR.olX 5-2 2m<Dmm^^ 
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^-rSi/^'nr/Wdryi.S^ Xil5fcL<|16(@C0ai«fig 
W*^ 1 ic:|E«ro^ I coft-a-!^^, X(i'>?S < 1 1 1 fflro 

R4 *5**X(±<SiRT/i^=3f/i'-efc»), 

Rs dS*^« ffiSiT/U=^r/WXHhy 7/l':^-np(g^/W-Cfe 

R^ lis^hn, 7/^;^-Bitm^bte«r/^=I^fvXI«II 
Rg tt^^-Cfei9> 

Riof*K^i^^X'*S-g-L.fct°!; *Ki$|-C*)5*^X 

mm. 1 ic:iH«oS: i co{b-g-!^X(4'>^i < h 1 
Jio 

[iS*^6j R4 ^UiRg ;SS^tLm*i^-Cfo^, ^ 
XilSR4 ^.t/RgO^ •t(0'>/<t< i: t-;^*s^SiBiry^ 

R2 . R3 . R4 - Rs St^Re ^^-e^xm^K^-:?* 

R9 ii^^T-fc D . 

n(4»^0T*fc!9, b■rR^o^i^^S^■T?^S^L^t" 



--^df^^/^•T'$,5] ffcS, 1 (c:|3«<^^ I ©■fb'a- 

[iS*«9j N- (3-=hn7a;=/V) -4- (3 
N- [3- (4-^'Pn^ixy^yVr? K) = 

/w] -4- (3-tfyi*/u) -2-ey si^^'v-r 5 

V, 

N- (3— ^yy-f/vr 5 K-7ai=./w) -4- (3- 
fyi?/w) -2-fy 5i^>--r 5^, 

N- [3- */l^jJf:^lJ-5 K-7:i;^ 

/v.] -4- (3-fyv5;w) -2-fy 5i;'>--T5 

N- [3- (3-t°yi;/U) *;V/1<drf-5: K-7x::i 

/H -4- ( 3 - 1° y v^/p) -2-^ y ^i^^v'-T^ 

N- [3- (4-t°yi;';W) ;*/l'sK^f-5 K-7a:=: 

/I'] -4- (3-fc°y i^^/i^) -2-fy 5i^y-T^ 

N- (3— ~i>';5'7/U:^n-^W^'/vr5 K-7:c = 

>V) -4- (3-fyi;'/u) -2-tfy 5i^>-r5 

N- [3- {.2-i})Vitsi^'y-^V^/^ ivr ^Y) 7 = 

-4- o-t-y-iJ/u) -2-fy 5 v=v-T$ 

N- O-n-'^^f-y^/UT^ K-7a:=yw) -4- 

( 3 - f y - 2 - f y ^ i'>'-T 5 
N- {'i-~Yn-y^-,v) -4- (2-lf yj;?/!/) 
-2-fy 5i?y_rs>-^ 

N- (3-::^ hn-7^:=./U) -4- (4-fy-:>yP) 

-2-fc-y $v'>--r 

N- [3- (2-y f.dr->-^>-y^;u7-5 K) -7a: 
-/V-J -4- (3-fyi;';i.) _2-tfy ^i^y-T? 

N- C3- (4-7/W:t-n — '-W^iVr^.Y) -7a: 
-4- ( 3 _ y -2-tf y 5-:^y-T5 

N- C3- {A-'yr J -^W-i )VrXY) -7a: = 

/w5 -4- (s-tfyi'/u) -2-if y ^tJ^'-r 5 

N- C3- (2-^3:nyi^:«7/ujXdf.f-? |.-) -73,- 

/^] -4- (3-fyi^/p) -2-f y ^i^v-T? 

N- (3 -v'^' n^drv'/V'^/W/J^^-y-?; K-7i.::i/W) 

-4- ( 3 - 1" y i^/w) -2-t°y r 5 
N- [3- (4-p<^/k — svy^-zL-r? K) -70:::^ 
/V] -4- (3-t°yi>/w) -2-fc'y s:i;'>--r s 



N- [3- (4-i7U'a^:yy^jvrS.h') 

M -4- (4-fyi;'/u) -2-ify 5t;>-_r$ 

N- {3- C4- (4-p<5^yb-fc-^9i;yp(^/l,) _ 
-<^y-<;Pr5F} -4- O-fyi/ 

N- (5 ^V-l^-Y/wr? K-2-p(f^/l— 7^:^/1.) 

-4- (3-fyi?/i.) -2-fc°y 5;v?>--TS>'. 
N- {5- [4- (4-^f•/^-e•■-^7i;?/-p(^^^) 

-^^-y-Y/l-r? -2-^^/W-73:r:./V} -4- 

N- [5- (4-yf-/V SW^'/W-r^K) -2-^ 

-4- O-ifVi^Jl') -2-t°y?i^ 

N- [5- (2— ^-7 hxT/wr? K) -2-?t^/u-y 
:^=^/U) -4- (3-}^Vif;]^) _2-f y 
5 ^> 

N- [5- (4-^'nn-.^:^y^'/ur5 K) -2-^ 

'^/v-yx.^/i^) -4- (3-tfyi;'/u) -2-fc'y$ 

N- [5- (2-y O-i/^/PT? K) -2- 

-4- O-fyi^'/W) -2-fy 

N- (3- h y 7/I^:tn-^ hdr'>->'a:=/v) -4- 

(3-fy>:;^/p) -2-f y $i;>>'-r5>, 

N- (3- [1, 1, 2. 2-7^h7 7/U:tn-:chd^^ 



0/ \ 



«6S (fc^'LSJ£;(c#^B-tSS^I«<) \-iii^W^i:ibf£^ 



NHj H 



N- (3-- hP-s-p'^^/w- -4- (3 
-t°y i^/i-) -2-fy 5-:^>--r5>-, 

N- (3-^:1 hn-5- |>/W7/W:tnp<f-yU-7a;i^ 

/k) -4- (3-t"y i;*/!.) _2-t''y 5;i?i^-r 5 

N- (3-=. ha-7a.^/v) -4- (N-:tdr^>'K- 

N- (3 — <yy'</\^-r^h'-5-?(f-/V-y^:=. 
/U) -4- (N-;^-dri^K-3-f y -2-b:"'y 

^<o5S: 1 60ft:^!fe, xtt'>;'^ < t 1 ffiw^fl^fSS^w 
*JI 1 ~ 9 1 m\zmm(D^ i «-ft:^#)Xii'> 

i^ffm^hx\.^^mm^mt^tmct/uv^^. Am 
im*m 1 1 1 it^js 1 (ciB«<o^ I (Dit-^mx it<> 

a) s;iii wfb^i^ 
lit 2] 



Ut3] 



b) SR4 , R5 , Rg , RXJ^R^ t'i=^hoAXJ<y 
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[ft 4] 




(^'P. SRi3, Ri4, Rig, RieRVR^^<Dt>h<Dl 

<7>Ri3. Ri4. Ri5. Rx6^^^Rl7^*^ttm2v^^^:^S 
jvh L < tt^/u* y =/Kc J; t) wm:^i\,ltm.r/vi^ 

HO-C (=X) - (Y) „ -Rio (VI) 



(V) 



#spfSHo-c (=x) s^^o i4i^^^5?'Se>^^»^ 

c) Rj tt. •&mm^\cxm.m\^i.'om.m^fitz\i°^]i> 
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